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Development Need Addressed

Agency assistance addresses member states’ need for quality radiation-sterilised tissue
grafts. In order to ensure the usefulness of this application to the end-user, the Agency also
helps member states address quality control requirements and the need to ensure sustainable
and integrated tissue banking networks.

Currently, the majority of developing countries do not have such provision, and must import
expensive commercial alternatives. Bone repair after trauma and disease, particularly bone
cancer can enable limbs to be salvaged, where otherwise amputation is the only other
alternative. Soft tissue grafts too are invaluable for the treatment of burns, leprosy ulcers,
pressure sores in the paralysed and wound healing. The end-users are the clinicians within the
health care system of the countries, who currently suffer from the lack of a local supply of
donor tissue and associated processing facilities.

Solution

The IAEA’s core contribution is a technology for sterilisation by gamma radiation. The
Agency develops capabilities for radiation sterilisation of tissue grafts - both for reducing
the pre-processing bacterial load, and as a terminal sterilisation process.

Sterilising tissue grafts offers an clear advantage in terms of safety. No tissue so end-
sterilised has transferred infection from the donor tissue to the recipient patient. Moreover,
compared to alternative sterilisation methods, radiation sterilisation is considered particularly
safe, as environmental concerns, and the deposition of harmful residuals in the tissue cast
doubt about the use of ethylene oxide gas for sterilisation. Therefore, radiation sterilisation
has become the methed of choice for an increasing number of tissue banks.

Radiation sterilisation of tissue grafts is a critical component in the chain connecting donors to
recipients of high quality tissue grafts. Due to this fact, the Agency has become the only
organisation in the UN System with expertise related to tissue banking. The Agency,
therefore, in some cases assumes a broader responsibility and assists in the following areas:

(1) Development of quality systems meeting international standards; the quality is
determined through on-site audits by acknowledged experts in tissue banking. To help
develop quality, the Agency has a critical training resource at its disposal. A distance
learning curriculum in the techniques of tissue procurement, processing, sterilisation and
clinical application was produced in the Asia/Pacific Region. This resource can now be
transferred directly to other Regions for use in local languages. It should also gradually be
made available via internet. Moreover, the Expert Group of the thematic planning
meeting recommended that a joint IAEA-WHO task force develop guidelines on
minimum standards, for use throughout the world. RIHU has offered to take the lead in
the implementation of this activity, in collaboration with appropriate medical or standards
associations, as appropriate.




(2) Establishment of viable networks for providing sterilised tissue, based on a system of
lead processing centres. The thematic planning team developed a check list for assessing
and selecting such centres (annex 1). As viable network in tissue banking involves the
whole chain from production to processing and distribution, and thus exceeds the
capabilities of the Agency, it will be critical for the IAEA and its counterpart institutions
to forge partnerships with government entities, medical institutions, international
organisations and NGOs responsible for collection and distribution of tissue. The agency
has good experience of co-operating with an eye bank in Sri Lanka for tissue distribution.
Potential partners could include blood donation networks and charity organisations such as
the Red Cross/Red Crescent. Furthermore, the partnership with WHO should be used, as
applicable, to connect the Agency’s programme with country level activities in the health
sector. WHO, as well as several tissue bank associations and “non-profit” organisations in
tissue banking participated in the thematic planning (see list of participants).

The IAEA has been requested by its Board to define criteria for centres of excellence. By
attempting to set up necessary standards for lead processing centres, the thematic planning
team has provided an input to these efforts.

Description of sub-sector in which TAEA technical co-operation operates

In developing countries, tissue banks are generally attached to hospitals, which are normally
under the Ministry of Health, However, financing sometimes come from various donors
including charitable sources. Tissue banks generally supply various types of tissue such as
bone, skin, amnion and other grafts. However, some banks specialise in certain types of
tissue, such as the tissue bank in Sri Lanka which the Agency supported through a model
project. Grafts coming from the another person are called allografis, if they come from the
same person they are called autografts and animal grafts are referred to as xenografis.
Allografts play a very important role in transplantation surgery. The USA, for instance, uses
400,000 such tissue allografts annually.

There are three stages to the work of a tissue bank, as the grafts pass from donor to recipient:
procurement, processing and distribution.

Procurement: Grafts are obtained from human sources who have volunteered to donate their
tissue for medical purposes, according to the law of a particular country. In general, transplant
co-ordinators approach potential donors, or their next-of-kin to secure grafts. All tissue banks
are expected to operate to strict ethical standards, and respect fully the dignity of the human
body when tissue is removed. Screening for transmittable diseases is an important first step in
ensuring that no infection is transferred from donor to recipient.

Processing: The tissues are removed under clean conditions which are not necessarily sterile.
They are therefore subjected to a regime of processing and sterilisation to further eliminate
any possible contamination. Most of the Agency’s projects involve tissue banks which
process tissue through lyophilisation, whereby the tissue is frozen, and freeze-dried while still
frozen. This preserves the quality of the graft. After packaging, the tissue is sterilised with
radiation, cither in the tissue bank itself or by outside institutions such as national atomic
energy agencies or commercial irradiation plants. Of the tissue banks involved in Agency
projects, only a few were provided their own sterilisation capacity. Sterilisation can also be
achieved by the use of chemicals (such as ethylene oxide or peroxy-acids), but radiation is
considered to be a cleaner option. An alternative to end radiation sterilisation is the use of
ascentic techniques throughout the vroduction orocess. This method reauires the dedicated



use of an operating theatre for procurement which makes it a costly alternative. In such clean
conditions, freeze-dried grafts are not always irradiated, but radiation processing is
recommended for safety reasons. It is estimated that half the tissue banks in the world use
radiation but the proportion is increasing, particularly in the USA.

Distribution: The tissue is distributed, after careful documentation from tissue banks to
surgical practitioners in hospitals. Distribution channels vary from country to country. In
some cases, collaboration with international blood distribution systems could provide a viable
mechanism. Organ distributors are other possible sources, as there is a trend towards joint
operations for procurement and distribution of organs and tissue grafts. There are commercial
organisations who sell tissue grafts intemationally. Such grafts are generally relatively
expensive. In addition, where no grafts are being produced in a developing country, health
care providers often face a dilemma, since, for externally obtained grafts, they have no way of
guaranteeing that adequate screening to ensure safety has taken place.

The culture, ethics or religious beliefs in certain countries affect the public perception and
limit the availability of post-mortem donor tissue. Where safe grafts, supported by a proven
quality system, can produce grafts surplus to the country’s needs, a regional distribution
network could make up the shortfall in countries where no national production exists.

Role of Nuclear Technology

TAEA pioneered the radiation sterilisation of devices, pharmaceuticals and bioproducts. There
are several reasons why the extension of the technology to tissues makes good sense:

e it introduces no temperature rise .

it penetrates effectively through the product, even after packaging

it does not leave any residuals in the tissue

it requires only one parameter to deliver the required control of sterilisation dose.

it is particularly suited to counter the contamination problems found in developing
countries, which are generally unable to utilise expensive aseptic handling systems.

Already, IAEA has more success and experience in using ionising radiation for sterilising
tissue grafts than any other international organisation. In all, some 28 countries have been
involved in this imtiative: in Asta/Pacific (AUL, BGD, CPR, IND, INS, JPN, MAL, MYA,
PAK, PHI, SRL, ROK, VIE); Latin America (ARG, BRA, CUB, MEX, PER); Africa and the
Middle East (ALG, JOR, LIB, ZAM) and Europe (GRE, POL, TUR). All of these countries
are using radiation processing as the method of choice. The tissue bank in Sri Lanka is
operating as a Model Project. Some 115,900 tissue grafts (of which 58% are bone grafts)
have been produced and used clinically as a result of the IAEA programme.

Limitations

In keeping with the recommendations in the section on centralisation below, the IAEA
should aim to confine its assistance to a limited number of centres which have the
potential for meeting international quality standards. Any new project approvals should
keep the overall objective of centralisation in mind. Moreover, as such total quality control
would also include areas where the IAEA has no mandate, such as procurement and
distribution of tissue grafts. The Agency should encourage member states to approach
partners which could assist in these stages.



Brain tissue (dura mater) should not be used within the JAEA programme. WHO has
cautioned against the use of such grafts because they have been found to cause Creutzfeld
Jacobs Disease. A 1995 Medical Advisory Group Meeting recommended that the Agency
concentrate on the use of small morsellised freeze-dried allografts because these are the safest
and most widely used bone tissue. It is not recommended that massive bone allografts be
produced on a routine basis in IAEA-supported tissue banks, unless there is close
collaboration of orthopaedic surgeons who specialise 1n this field, particularly tumour surgery.
Where human allografis are not available it may be necessary to support sterilisation of less
effective by nevertheless useful grafts produced from animal sources (xenografts).

Basic components of National Activities
Centralisation of Services

It is clear from developments in the US and in Europe that there is a movement towards the
centralisation of certain aspects of tissue bank services. This trend is evidenced by a reduction
in the number of tissue banks in the United States (due to merging of smaller banks with
larger banks or with each other) while the rate of donation and graft production has been
maintained. Similar developments are seen also in Europe where, for instance, Ireland
collects and distributes bone but processing is carried out in the UK on a contract basis. In
Spain, the Barcelona Hospital Clinic is involved in procurement and distribution of both
organs and tissue. The clinic prefers, however, to ship tissue to the United States for
processing, rather than developing local facilities.

The centralisation approach could be applied to many aspects of the IAEA tissue banking
programime, so that Agency support is not spread too thinly over regions and within countries.
The way the centralisation is pursued will depend on regional, national and local
considerations, but could include:

* A group of tissue banks using a single tissue irradiation facility
A group of tissue banks using a single tissue processing facility

* A consolidated administration and management team based at one tissue bank but serving
a number

* A single quality assurance and control system administered from one tissue bank but
servicing a number

¢ A dedicated specialised training centre based at one ‘centre of excellence’ but serving a
network of tissue banks.

The benefits of centralised services are:

» Improved cost effectiveness resulting from more efficient use of expensive facilities and
equipment

* Maximal use of medical and technical expertise

* A focused and experienced quality assurance and contro! system

Further development of existing tissue banking centres should only be pursued if such
consolidation can be achieved and the Criteria of Assessment here outlined have been taken
into consideration. New centres should also demonstrate the ability to satisfy these criteria,
and show firm Government and Health Authority support for the venture.




Criteria for selecting participants and identifying candidates

The following criteria are considered most crucial for agreeing to new projects. The critical
factors to consider for new project approval are listed in annex 2.

e Defined users (surgeons) with experience in using tissue grafts

e A demonstrable need for domestic production of tissue grafts among end users (chmcal
surgeons/hospitals)

¢ Satisfactory justification why processing should not take place in another centre within the
country or region (in particular if irradiators are requested)

e Absence of legal obstacles to tissue donation

o Absence of strong cultural obstacles to tissue donation

e Evidence of support from the country’s health-care authorities (preferably through cost-
sharing)

Listed below are the approval criteria for projects strengthening existing centres as centres-
of-excellence. Annex 1 lists factors for the assessment of existing tissue banks with a view to
their viability as centres-of-excellence with the potential for meeting intermational quality
standards.

A well established management structure

A successful serological testing system

Adequate housing and suitably trained staff

Good system set up for maintenance of equipment

Full documentation of all operations and progress towards an internationally recognised
quality system

Expertise in good radiation sterilisation practice

* An excellent track record in tissue graft production and clinical utilisation

s A sound economic awareness of production costs

The critical criteria (go or no-go} are:
e Law to allow tissue donation

e Availability of donor tissue

o Qualified surgical transplant users

Without these minimum requirements, the Agency should not consider a centre as one of
excellence for development.

Cost considerations

Local tissue banks can often provide products at a considerably lower price than those offered
by commercmlly available imported grafts. It has been estimated that the market prices for
10x10cm? of imported radiation-sterilised amnion grafts in Malaysia would amount to about
US § 50 from US “non-profit” companies and over US $100 from German commercial
operations'. These costs augment when local agents are involved in transactions. Since
research-scale preparation of radiation-sterilised tissue in Malaysia suggested production costs
of no more that US $2.40 for the same unit, this would indicate that local production would be
clearly viable. A similar situation can be expected in most developing countries. Similar
estimates have been prepared regarding bone, skin and amnion grafts in India and bone grafts

! This comparison was prepared based on Ringgit prices prior to the sharp devaluation of several East Asian



in Pakistan. The cheapest commercially available equivalent was found to be substantially
more expensive than the cost of local production.

It should be noted that the price sensitivity in the medical field often is low, since costs are
passed on to insurance companies. Furthermore, the cost of grafts constitutes a small
component of the total cost of surgery. Private practitioners can be expected to be more price
sensitive. In the US, the price sensitivity has increased, as operational practices have been
standardised and competition has increased between producers. Despite this, costs in general
have increased, since expensive clean room practices have replaced end-sterilisation as
standard practice.

Annexes:

{1} Factors to consider for assessment of existing facilities, and their viability as centres of excellence
(2) Factors to consider for appraisal of request for new tissue banking project

(3) Argentinean tissue bank network

(4) List of participants on Consultant Meeting on 2-5 February 1998
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